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(54) ULTRASONIC DIAGNOSTIC APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To perform the three- 
dimensional sector scanning in a small number of delay 
circuits even with a probe having two-dimensionally arrayed 
vibrators. 

SOLUTION: Plural ring vibrators are selected in a 
concentric circle for the two-dimensionally arrayed 
vibrators 20, and elements constituting one ring vibrator are 
connected to a delay circuit so that the same delay time is 
given to each element. The pattern of selecting the ring 
vibrators 20 in a concentric circle, including the position of 
the center, is changed according to the position of the 
transmission focal point and the direction of the received 
beam. The direction dynamic focus for slanting the received 
beam toward the vibrator surface moves the ring vibrators 
continuously according to the position of the receiving focal 
point. 
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& 2 KTtizmm $ ixtzm.w&mm.^- ft^r l . mmm^ 

imim^^^->-ft^Ht-&^Sk. 

ae^jB^aaaft^Kf - > kje t fcggc&iB ft h- 
th^&t t ft# WLt-thM^wmwmg.. 

tfi2}XMzmm^ixtzm^mmmT^ u n?ia@#?& 
u m^mm^mw^'t^m^m.mmmmiz^x, 

-r-6Jg««»Bfi6lt. 

jwhf*»6R4>0> u y^mzmm^mm^m^m^mm 

L izm&imffflHffiB 1 Sltt & * * U v ^ 
, ffiTlBSW^ b - A 9 -Y y±tf0^S7 * - 
*flM.fc.r fc iWSk-T 

tn. 

[000 1] 

2 ^7cffi?iJ«i&^ ft rttt Lrt: j8««a»tff 

7aB«-fw* - 1 #x-% hMwmmm.mzmtz> 
x-hh. 

[0002] 



a. )£ffl^&ft*^£t±sSft^LTV'>&# i .. SiS. 

tL y MW&wim:mcoftmx%tmfoft£ sKTtwmx 
wmmmmz&^x 3 ^B«&»S)t««oj@sifeb* 

-A^.x^xfrftWi, atftf-Am^-v^ 
fc3£*i-S*|6H^ 1 ft^»£^«:ll«6*J«& 
|£#;<0ftSST1^S!nri> * ft k s ft 2 JfcTBft LTK 

«#rt£jB^b*-AT* ; FWfc: 3 ^ y-f 

ft k S *\ 3 »:7clt«iJ^/i*6lc[aflcoS) 2.^ 

[0003] 2^7C^li r F«S£*<7) l JJScT^-aiiS^ 
OiWftv ^^OSi6^ ft «3 *lHfc«Kfc«flBLfc 

J: 0 k-f& h , Slij^**>6 4 x 6 4fi@S^i: 
S. i<?5*&, «BfflR* s 4, 0 9 6«fci.^rl». i« 
2 ^TC^fli^TSKftrt ft -fc ^ X dr i<S^T 3 <Ktc 
t«f-S*g-£\ l*^b-ASrfM-r-l»^t4, 0 9 
6fi<7)ffil6^-Cftrei!l-r-So L^T4, 096fl 
cOHK^ikT fcSilllBftKtt 2> . 

4, 0 9 61IiD»^£P B 13IVvt2 5 6Hc^fi»^T3M 

[0004] t/t. jl^HlS^^ffltHl^^-^^^ 
^fcl«IgS)fti!'-^<-r-l>7tto{=, 20Z7cBM : ?<7)M® z F 
ft ^M«tei«R<0fii[HF«*»^6 J: 3 fc U W) 

^»<?)#ffftfc|Hl-3l®*ISft#^TS«&C0illgftft 

[0005] 

^^tmzbhmfxmm^-^m^isi-htz^z^ 

2^7n^4^±fitf) : F&T^-ttti2gL^ 1 <X7C 

^M^-kjrb^L, aaB^F*^^* Sjpsawchsv*. 

[0006] L^X, MM0SSft^<-tl>Jt* , ?fc 
[0007] *ma±±Mlzm?>-T%:ZtLtzl>C0T, % 

<?)mi<7)3 mt, mmmmki^^: < x t, 2 i^iflih? 

ftffl^TS/'Nc0ftV>lSfifo^#feiX.S.-b^^^^-fr>'<?5 
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[ 0 0 0 8 ] i ft. *fWH<?5aS2<?5BW{±. 2<J3Ea»* 
[0009] £ h \&&BMM 3 S ««: 2 &7cJ£»^ £ 

m v >t i*i ?r isgrc 3 &7nb ? ? x^ -v yx*% h m 

[00 10] 

[ HUH fcAO*S ] *S6Wi±ffiSWBSr JWSfe 
HHP** i> m.^> 'J v^teWftfl«WF*F« *»? 

[ooniifc, *wm±Mmw*mm-h tub 
m%m-& mwicomummT-tfi 2 <^7ct 

4 :x±«4B1-6jH&£K&±^£co:7 *-#x,£>tf>ffi?ij 

aaa? m^r l ft mt&tmm mama t s&t ztizm 
my*-#x£cr>®mt fcfctcinay y^mm^-mco 

[0012] S &te*^tt±iHM*II8W-*Jfc*> 
fc, iB^*jlBJe^*1^0iea«dfi«l^36*2»C7ct: 

Hit^o y ^^c«r<o«ii : f*^»* jaw l N mmm 

T Ptt fcHSr S JSP* IS £ -5- i. X jMSfl f- A 

xte*^? * x .6*^ @e?ijjgis^ b^t t fzmm 
m&mmi L mbic.mtz,&$:m'bv >7<&&bt tx 

b, mmmWtt:-^? 4 y±.cr>g%i7*—#X&cr> : ® 
mb b bicMIEU v^^RiSaB^Poa^+'tSrSlli-rS 
#Skt»ifcii:tW«i: I/O**. 



[0013] 

imicomm&mmi kit. ^m^mmcomm^mm 

«^BSSl<0^|c«(R*^yn -y 9WlX'& h . H££ 
lvt\ 1 0«i£^-ri> 2^|B]c0^tL^'ix^^MfflS. 
tXNffl, -f =5r;b*> M x Nfico 2 yC7tBS?'JStt^ 20Srf 
L ft 2 aScaSStfT. 2 #7rfM Jlilff 2 0 £0£{±« 
B&StLft^-XtlRtt-T-l. i:*^. ^-X|*]gP(C2<X7C 

Mz.mR-t&XJ »/^~>7'®!l%®3 OffttmZtLX^ 
[00 14] 5 0(iiMfiB#J:SfiB#i:T'fi^)i31^ 

fi-ri.ftft^® : i : -igii«)^iEi(ifi-§-^ft*&-ri.ft^ 

mmwwmszbz^Lx^z* 7 o&gmm&T, m 
mftmzfThtii § titzm^mz x <o wmfax-wsa tft 

^■) mm^ixftft^-^A^LT, Bf^-|fiI*^^ftL. 
ft J: 5 fcS^b-Afi-§-£Bl£ l-xmjj~t& ly?)^ 

z\ni>fcm^4m<vMm®ffibtmM$&bTffimzti 

X^h. 8 0 mrlES^ffigB 7 0K 
*^§^ftxa-fi^-SrHft-ft-r-i»ft»<7)H!r*Pli: L 

[0015] 9 0l±fi^aa58 Oj&^e^b-AtO 

^m^mti^tix < z>m^-z&mzm tx ^j^Mt 
bxxts i-wm LWi&7 ! -?&Bmt& bbt>t,z^ mm 

m^mW<7)7£&zmtXliijj-t&, -t%to-ht&8WG&t 
b m^S. b cOT&t^m^ft ax^tynvA'-n; 
to z\ cO#» I,zi3 ^Xl±^ 7 s y 9 ;l-xdr tyayA 
(DSC) bLX$k<tilt>tiX^&h<7>X'fo&. 
[0016] 10 Otem^rr-J? )VX*^y-a>j<— ? 
9 0 ^ixftB^x-^ $: D/A$m LXM&M 

(iCRTt^SrtUl^. 2 0 0«±lE^=&«)tW 

Wtt*fth*t&*$m%3-^>v h (CPU) Tib^. 

[0017]^ ±mmfS.comm<ommmmzmm 

coxdf-vV^^-^SrAJjLftf^ g^jgxdf-v>^ 
iftf&^* A^J-TI. . fc , CPU200 #«ol- b 
&fiJfPL®^Xdf-ry^^-r-g.. CPU2 0 

0(iX-f -x^ijfpg|54 0S.ViS«SP6 Ofc^TU *13J^ 

mmz&ij&MmTcowtRi^b s w^^xaj^t^- 
sj&^&tB^j-r*. -ft^^nfi^&i:. map 

6 Oj&^igiS^yPX^JMjeBlglHlKSr^-LT 2^7ciSM 
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3otecpu2oo com^-izx o . fie^i^n 

^cmms wxxj) ? * > €r mm lx & o . # y > 
wm^mm^v^x^-th t . m^mmmxmm 

[ooi8] m^wn^m&^tifzm^m^ 

nth. ^nm^Ttrnzx-i ^>^m»3 o*\ 
^imr^com^t^^m^mthfz^wmt 

7 oizm-h^mmmsmmimzfto » 
[ooi9] zti\,z£^xwfciktt<nn^m^m^ 
^^tmwm^mLxn< t,z-?tix*kt$>^-& 

V^DSC9 0^®Jif^<7)ft-^^a5*^"^<> DSC 9 0^ 

xfj l fzm^ * *t y ^laii l , ii^iia 100 

JSJLhOWff^T-r* k . C P U 2 0 0 fc«W*<oa« 
fl*fa£SSLT2[I]@. -kV^ J: 3fcWJC 

[0020] £<95SWI^9KLfc:*5Vvt\ jHWSfcb' 

[0021] *»wfc*5Ct*jH*aBsamoiRo 

1 0^^^^2^7nE^JS«j : F2 0<7)4^C^fi 
^#»b # -A*»K-t-**5*H**LT^*o H3 

(a) . H3(b)^irrHiMtt % ^I^R^OffiSH 1 
3^kLTW?S*i*£k*SLT^*. #RI 

SaMFWKittH— ^»»«IB£ft*S*i4 ,H3(a)lc 

?ffl^m?^ftfr5m&*^LX^&<> 03 

( b ) -ett 2 »ScE^JiH»^co»Sr KSTT h X*W k YSr 
ft fc 7X7 = 49 ASTtf bT J> S #\ KWJHfcfcMfiL 
«<0W*rtI(c: 64X64=4, 096 Hg*Offi#l 

tfcot, y y^taBRSJh-tsimffwtt) o kflttte 



coy >?*ffif&t'&&MW} z F£T<7)smte, y >^<ort 

IS WiS-T & »^ * T-oEffii tJJV fctiflt 

ot, y >-^rt«cffit^*fi»fif k y ym?mi,z 
imt&Mm^titzm-nmmmm&^t&trzt,^ v> 

Jl£f#£>tt>f><rkk<3:&, 

[0022] <rcoy y^coftffl bftmnfecoW)*^^ 
kfc**. y y^^^«HF*JR*^*«R^ 

>mmmmm=f-t y tiJv^iHix 

IW*^3Cr<^ *fc«>fe:t±. y>-^i|g^xa-fi^ 
^*<kfc l/4»ft£lT. *fefca*L<t41/8» 

[0023] jBWtr-A*«IHFIBfc«L<PW> 
O»W«IB**tTV>* 0 H4(a)AlXH4 (b)(C*^ 

w*sfL* . ±ibh 3 Ksrj-wrtt+ft^ y v^^S^'J 

k*-rft*3&«** < k N 04 fc^-J: 3 fc 'J 

3 (c y y^Rta»7Wt WW"* i k K** • 
[0024] 7 *Xjj[F3&»fe 2^7nffi?ijfittj j: ? 1 ffi^ 

^ XjS F k E^JffiifH 1 ® k coBEBS^JE tfcfflBWHH**l 

&<7>&&m*M 9)\te\ismth - k xvzz.tx*v> 

iMfth £ k . fttffl«<?)SlffiiR«IB* 2 
^TuBS^Jiif&^SiT X^f^i k Y^tip! k co 2 Ufa^M<Z 
WftSth - k K J 0 > jHWRb-A* 2 ^tu^T^ . 

o £ 3 <ktc y ~ r >^ s - k a* 

[0 0 2 5] 5r*j N H3(b)kH4(b)ktttlBW-i 
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S ix & H'Cfl^ft** k EBft * k 4 • 
[00 26] ^W^t^tt^-fe^^X^r^V 

ftti. 01(a) (O^i 3 2<fc7Gia?lJffi»^2 0 
^SKSrH* BL1 icoBrS^OjS* 7t-«jSFtfc 

^<z>— »**EltU J^M^W'vKSS (X3-) k 
UH^t<l)o i^xn-Jil ( b ) tc^^ <£ o l,z 

«£F r £lS*gB L 1 ±T»S3&««<53:**W^»l6't* 

JR&sB** 1 ** o icott*«b*-AS:«ilHFEWa5fc» 
L«WS-fr£«rkSr. *»qHT«JaTfc:BR»*-*J:'3fc 

[00 27] b— A*B^+i*W3&*fe<irtlS***& 
eoa6Sffifc:ov^TH2*fflv^TRW"&o H2 (a Hz 

hXo K«JHB^ »^aHEWflBSr*i £ tfH±±Ek |5l« 

ittrnkh. tt*>%s «i^^H2 (a) tc*-rj:3 

L^?Jffil6^Hk3ci9o?tia«*ra^R^4 I ^k L 
x f t co&mz iot, 7t-*^Ft £>E J!BK 

[oo28] z.<vmmz£ o^s^^-<7)gfi^ia2 

(b) tcs^idfcfrbft*. «lbT-A<o*rtHJ:«« 
7 #X«£F r k 2&7Cg&iW$f?2 0<D4M>fc ^ 
L 2 k LTBMiHB^ffi^fiWtTSffiStL, 
<T <7)§{t b' — A 7-iyBL2 ±"CS» 7 * — * X j£ F r 



•SF r ^ & RJtLfcx 3 - ^^fi-T 4 3ttf>fcyej£3ix& 
'tk LTfrfeh.*. iSift*^fi««3& , ^*rt*«fi 
2 ^SlffllcS LfSSB UO W\ 7 * - 

icoidte. Sift7*-*XjftFrS:»«rr*ik 
f Lt, deOgffib-A^rrtiSraKfi^^/P* 

[0029] 2»c^»^ * 

O 3 »Sc« Sr» 4 fc*^ K*V ^ItSJB*ia SrSi" 4 <! k k ^ > 

4 . znitmmmzMffirt&fzMz^mitimm^&'jj 
mzmmr %> . n 5 tts tt * k wi 

Wa«k^«SK*«*^n^^H-Cfc*. HlffiT' 

[ 0 0 3 0 ] B5 fcfcl vC. 2 0 ttlJ5*c0 2 <^tcIE9USS 
ift^- E3C-T4 2^-^i^M x n Bcotas^s&^EJtjsii 
Jtfe^ 3 0-1, 3 0-2ttX>f v^>^EIB"CS«l 
T k K«aSffl«Brt«0SEfli 0S« k y 7 ^ 

«SK5feOfllJ»i.*tf-3fe^ 70- 1, 

[0031] ^<rw^7fy^W3 0 - l at/3 0 

- 2 tt. #* # 2 JJScffi^JSeift^ 2 0 fcrSt L— ocO^M 
U y^R*H»^* «k d (3 2 iXTcE^Jffiift^ 2 

o k %mmm a , b k cosrawsKSrft 3 . M«$ns 

®$iiS. Lfc* 1 ^. 58WHB*A7 0-lfcB7 0 

- 2 k^*A,^ft«§ti4«»^^*#ft^4 - 
kk^rS. -tLT. SSaBffi»A7 0 - 1 kS»3Sffl» 
B70-2k^)2 o<^«ffl»tt# ^ *««#^#f L«^J^fc 

»A7o-iat/saa6«B7o-2tt#«No. i- 
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No. ZtXcOZM (ZfA'^/l/) cOMMmfl&ttL 

[00 32] -yf-y^IUBSO- 
#*fc:fci05 (b ) tc^J: d&x-f 7fy/ifSW 

In. SW2n^'MxZ»7by^ X^Cl^t ^> 

ft , M x Nffltf) 2 JJOcEyiJSilHF^* * A (c 

felt* 1— Zf-^v*;P4te*i3HSia»Bfc:*5tt4 1- 

[0033] gjSSffigPA 70-1 Xtf §i£gflS5B 7 
0-2 W4H8 toj^JWS 2 0 0*»fefM«i#**tt» 

ffien«i»36f«tT*>*L. 7fy»3o- 1 , 

3 0 - 2fcl4»J«HB2 0 0*»6<?>MIIIHi#fc:atv^TX>f 

g|52 0 0fcrt3»*ilfcROM (Re ad Only M 
emo r y ) ^«Sftrtrr~*fc:J: oTRj&Sft* • 
[0034] H6tt05fcK»Lfeaiffi^J:*S<i»fP 
OBHHBT* I) • m 6 « - oo U y?W3m=F<n&«fr 
$> 6 mfe<nmXT<onft* ft « ffi IBS LT ^ « 0 
-T**)*. t-^AF r 1 ^fMtl) y V^ttS 

KJ-^T Rl«»7t^XFr2 & V 

S«HFTr2f:*«i85fiUTaS?SfL. U V^^WHB^T 
Rl^ai*ttft««Effl*A7 0-l^ffi*S*t. 

ftiifTR 2<affl:maa»«fflSB 7 o - 2^m*$ 

ft&* «7^-^Fr 1 hFr2mt$7^C 
SWSft* ,1 k ttB 2 TSMB t «! k k RST* h • 
[00 35] #mtg$Bte. 1 m^ft^J: otfflS^) 
^b'-^*ftii^Wift^3*Eco«p|fflffll»*H*i k# 

zyz>co y i 

6k. cico^a^stR^^Jii&^^^LTiio^yy 

[0 0 3 6] in*l»±^4fc«><!0igBll«?&H7K:3S 
k>J y^B2 0 2<a~ofc*5VvC. SKBSj-^m-^ 1 0 1R 

txio23MH7 (b) (c^i^^aa^^t^k-r 
6 fcHKhPffs^ 1 o i ay y ^a 2 o l k y y^B 2 o 



2^W^c#4ix. JSWffSt^l 0 2«y y?Btz<7)& 
^tKh, L^oT, liiil^^-l 0 lcotfcfifcfc. ffll 

itfSjsasiaasA 7o-ikB7o-2 k^sw^a^ 

S*U 0 2<soaj*«5K«lEffl«B7 0-2 

fclfflia»k<^)!»t*T3IllWlf«tH7 (a) fc* 
t. H7 (a) fct5Wt N 301a, 302a, 303 
a, 3 04a^lfX>f 7f, 301b, 302b, 3 
0 3b, 3 0 4b^^-Kr$>^ 

^y/^y it^tec p u 2 o o a^ttteSixft . 
[ 0 0 3 7 ] 4-. SMl«F^0*>*Hp*JK:ia7 ( b ) 
J; 3 \zzr><n y y^RSM^PCttltiftSWI U 
gfit-ASjgstsfctsfc^ cpu20 0«yy^ 
a 2 o i k y y^B 2 o 2 k^opfiroy y^-££fti> 

f30 1 ak3 0 2a£fflg&-r&fI-^£#XH' vf^ffl 

}jU *fcy y^B2 0 2fc<^#£ft&ffii&^^i 

0 2 7 J yfcSKSftjfclTPX'f 7f303a?: 

B»*-*«**aWr#-*o JB»f»fioi 
K^xa-fifJaf^ 7f 3 0 1a, 
3 0 1 bOBB3^fe«aaHI«A7 0 1^. 4fc«^X 
^yf30 2a, ^5T-K3 0 2bC0EIB3^fe3e«» 
tSSI5B7 0 2^A*£ix>g>. fltfir. jHBhPSt^F 1 0 2 A* 

0 3 b^EIB3&>feaSaHB*B7 0 2^.A^§n.6. 

[0038] eub. *mi*itmm%mmmm$:m?x 

BBfe3ML*v>«Ht11^SOIW-6ikOT 

<^ra?!# Srff a i k fc i 0 x^f v -Hftt^S: < -T * C k 
**CS 6 . 4fc±^JWBm<^»«-Cti:y >-^<0«ft* 

m^Sft^o^T 2*<?D«fttr-^«r»««B0»JB*± 

k l>pTfgT&i>-kam3 4-Cfe^r^o 
[0039] 

2 »^?j«m^aBR^ y yfmm^zB&i 

t. #yy^K«»?K:ttH— ^SS^Sr^-xTiMS 
irf6 J: 3 ^Lfc^"C> ^V^IffiWn^^X 

OTS/N<?)fil «t Sr#6 k 36«r# 6 . 
4fc*»BjteJ:ii(f N 2»:7U^M : F^^^T3^7C^^ 

^x^-vy*tf-5ik3&*r*6o s^tei. lSoMfi^ 

» L«BROSft t-A H#6 COX 3 dot* 9?^**y 

^mmx^Tdzit^x^h. 
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[12] *%?H^— HJBBJBtcJ: OH^^t^fe^tifc 

[06] HS^SrrW^fefrt&ftBISfrSKW* 
0. 

[ 0 7 ] 0 6 fc*5 V ^TZlocO U V^SKJ^ fc*ifrC-£ 4 



[08] *mi<n-mmmmiz£&MmmMm<n4£ 

1 0---2^7cSM^ 

2 0-2#7cffi?!j»7- 

7 0-9HHHH* 



[01] 



[02] 



(a) 



(b) 
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l Li 1 H I H t^U-U^ 



S5 - E3»S5"3S«S*5 
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Bsis-s'-ss-ssi 




3 2001 ■236467 



r ag e o oj 



US) 001-286467 ( P 2 0 0 1 - (fitfS 



[05] 



[06] 
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